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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device, together with its 
manufacturing method, where defects in 
transistor characteristics are suppressed. 
SOLUTION: This method includes a process A 
where a polish stopper layer 14 comprising a 
prescribed pattern is formed on a substrate 10, 
a process B where a part of the substrate is 
removed with the polish stopper layer 14 as a 
mask to form a trench 16, a process C where a 52 30 

trench oxide film 18 is formed on the surface of 
substrate 10 which constitutes the trench 16, a 
process D where an insulating layer 21 is formed 
over the entire surface to fill the trench 16, a 
process E where the insulating layer 21 is 
polished by a chemical/ mechanical polishing 

method, a process F where the polish stopper layer 14 is removed, and a process 
G where a part of the insulating layer 21 is etched to form a trench insulating 
layer 20. Here, a process (a), where an etching stopper layer 90 for the trench 
oxide film 18 is formed on it, at least above the trench 16, is included, and the 
etching stopper layer 90 is less likely to be etched, as compared to the insulating 
layer 21 in the process G. 
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* h y/<l*»rtt«Ifi, (B) '>&< £ tiWiEWS 

— «&i&*u n^yfeMtsis, (c) suteh 

*fMt5lS, (D) ffJ!£hu-V^£3 ! E«i-5j|6*tJf 
*iBl:Mt5ie, (E) fb^W««WW«ffilw«t 
9, fitrElft*JiSrflFaii-5Xe, (F) flffl£WS;*h:y 
/ ? i*^it5Ii, *3<tt>' (G) BH8E*6*Ji<o-»S: 

§£{bIi£<o±(^ BE h u>'5 L lfefblR<ofc»<03is'f->* r ^ 
hy<H*r»rili-4Xa (a) 

SfrlE^y^^^ SflfSXg (G) (1*d^ 

[»*S2l »#Hii:jsi»t, 
ffTlElS (G) (cist^T, BUte^i y ^ > x h y ^Jf {c 

/^-yf-Xf* b y<m(T)^ y*}->ifu— b) It. 10 

Htife^yf-^^^. h ^^^gi±. mm b ^^mitm^ 

«fffESfb->y =" yfWfJlt 10~5 0nmT*W, 

[W*il6] f**ili ~3cn^-ftL7i>(cis^-c, 

[»**7] W*«6Jwi3V^. 

tfreis (g> co^i* N $(b!c, BMea«coig^^s 
fcSMMbu »fb->y a yJl^Mtsis (b) 



1 0 ] Mf#Jg 9 (C JSHT , 

BfnE»<b^y avjwtt. hmeis (g) ic^t, una* 
®KbJI£i, 

BtfbJft, 

mm b ^^mitmtmm b ^^^mmt^mic^ 

[fflfcftJSl 3] ltJj<Jll litlil 2(C*3^T, 

y^lmyfy/i — b) j6«1 0^J:T**>5tt«*»?> 
[ItJfciB 1 4 ] Sf*JS l l ~ l 3c7)^-fti7)^lr*3^ 

■c. 

[St*JSi5l f»*)Bi l ~i 4^n^^ri^7!)'!cio^^ 

1 6 ] fW#rf 1 5 (Cfci^-C, 
BtJie^{b->y =^^COJ?:$i±, 10~5 0nmfi)5, 

[W#JKl7l 1 — 1 4OT^i"JX7»»II*5V^ 

stnE^y^^^^. h^^iit immgh~>-9 =>^mx-h 

[If*ril8] IfJttJSl 7tw*3V>T. 
#lE***SH|->y =>>JicO)?:$i±, 2 0-5 OnmX-h 

[fi*Jll93 if*ISl 7£jtlil 8!-*J^T, 
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[o o o 1 3 

[0 0 0 2] 

IWSr&fl?] >S¥» tzkz-tZMOS 

[0 0 0 3] 113 4~I3 711. f*3S«0 

[0 0 0 4] £-f, 13 41:^91:, -v^vSffi 
1 1 0±!C, '*5> Kil 1 2, ^ 1 4£JiI& 

/•^-yw^ URioeML, i^'^MRi 
O^-v^i' £ LT, * h s/^S 1 1 4*S«fctP*y KB 1 

[0 0 0 5] ft^t-, I3 5i:/fti9i:. hJI 

5r-7^^Ht, -y^ySIllO^xyfyyu 
h l l 6 ^Mt5„ ^co^ % H/yfii6i: 

*=(t5->y ava&i i ocoitttis^in^fbL, m-v 
^-sefbflf i i 8«t5. 
[0 0 0 6] Si:, 13 61:^^51:, hi^yfi l 

6 ^ffla^Airl 9 (- LT, 1 2 0 *-k.m~m%-t 

5 0 &tc, ^hy^ll 14?rXh y^i L-"C, 

1 2 0 £¥*Hfci-5 0 &^T\ * I- yy<m 1 1 4 *m V 

[0007] ^rwfi, mm<r>mtaw>i 221*. 

Sr^tfaiy hmttxs-fv/Jii. 1371: 

ot£ b \s>f-tttomm*\ 2 3jWFMS;Jx5„ 
-'T\ iftfiMi<ft£ffl$in 2 2 tit, -y<)=>>mmi 1 
0<7)*^-^««W*iBJ;O^HiL^, lAlftJIl 20« 

[0 0 0 8] Lt»»U «±W«*a«lCj:5t. *<7>J; 
P^Pn^H^CSo S3 8 11, 13 7(-*3{t5Ccogl555' 

ttxj/fyr^tiSi , ffiSll 2 0 co±ffl5<OSg$plijo 
l^T, l*12 5!»!tW. LT, IfeftffftggttJffi l 

2 2;4^*'tt^5'^-V^$4xTlK Coftt, ffi^ l 2 
5 li$ <bC^< /iotlK, ffi^ 1 2 5^j?!l< ft 5fco 
tit. JiATWJg|±iT\ KU^I^bJIl 1 8(1, hu-v 



f 1 1 6<7)ffi^^|£]i:iSStlt^oTLS^ ffi*l 
2 57JSj?g< #5(10;h/C, I- is^f-mkmi 1 811, h 
U-Vf- 1 1 6co}5gS*-|6llw8ltbLTlKo M-^Bfffc 
§Hi i 8<b«6$iJii 2 0 til, iBWRoojsfK, i-fc*>*,i* 

fbBIi i8ii, aiy^-v^hiSfttur, ?*tti?f 

oftr, h u^-ffl&ffcBI l l 8 ^?SS^ffi]ir^*Six-C 

h l- >-?-g$<b§li l 8«flW*i»<il:5t > h7 

*, (Hump) <cir*^i:5. 

[0 0 0 9] 

^v 5 *? #1411*5(1 5^*^*5«i^e>n^^#^M*j 
[0 0 10] 

fe) #3g^¥#ffcSe<^jfi;£ftii, huyft, 

*^-#Kffi*«r*TU (A) SlScoJit', iiil£<r>'<9 — 

IS, ( B ) < t kitufe* h f/<IS:^ 
tfv^?i^7^iLT, lffll£3&K<7)-fflS«:l»* U 

a. (d) sfr!E h ^^^^%i%-r^m.m^^M\z.mf^ 

tilS. (E) {b¥W«M6WBg&(cl 9, fflnBMI* 
««rW«i-5XS. (F) UnfE* h y/<|tlHit4I 

-ti>lM (a) Sr^, WlSatyf-^^ |> y/s'lli, 
fflfEXa (G) ICfc^T, SflfS^Ji^ib^Ti-y^V 

[ooi i] *&w<r>¥mfc$im(»mmxmz&ii^ 

T. c^aS^izE^S. Ig (G) «tSco 
±tfRco}S^lc*i^r > tt*^±t5 (H3 8>1) . L 

(a) ICU^T, / >7^< i tflfilE h uv^CDiiSBi-Ul^ 
v^hs/^Sli. siltexa (G) (cjy^T, BulS^t 

i«$Htt^iiiai &*i£$f letter, « 

*-fSl (ffi^I'J) A>b^. IS (G) 1-1*311 5^ sz-^-v >- 
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tits, ftx&ffi^it^x, hi->?-mtmtfmik£t},M 

S\ tzt^m^-Y^^^ '^s-f (Hump) t£ 

[0012] ttz. *&w<n*mmmc»mm*>mi-£ 
^fei±, tst+gsfiTis o . i s^mWT^&^T, 

[0013] $.tz, WIEXg (G) ICfc^T, flfnE^s/ 

CD3L -y^^^'U — h/^l-^^V^'X h y/^ff)Ij;f y 

?*u-h) i±, l 0U±XfoZ>zkfiW£L\,\ zcnx 

-T^^a^:, ^>:7° (Hump) ftifri^Dftl,^ t. 
[0014] flflte^ vfsv** h y^°JIfi s HfltS huy 

[0 0 15] MlE^-yf-^^ h -y/°)il±, ftc02o« 

[0016] (i) in:, mt^-y^^y* b y<M 

[0 0 17] (2) mi^-yf/y-'* h -ys<m 

it. wmmgu-yv =<>-mxfo?>mffix3hz> 0 mtmm& 

a H B ->y a^ili. f-t^L«, #^ b b b->!J 

bbv-U =>>-m(F>m£l±. tztz-(l2 0~5 0 nmT*£> 

5„ r cofi$£<7*!i3\ flfjfEXS (G) <r>'&iz y $ 
<b(-, BlJfeS«^*^-ff?fiic«cO^BJ: O^ttiUfc. fit 

8*£ffM-T5X*I (b) Sr^frcir^J; x g 

( b) £^rtrr BdtE*ft-> y BUIE 

I*£ (G) (c*5^T, lslB$(ll^5t1-S - tt^Xti,. ^ 
TM (b) £-£ti>- cj , BflfESISco^T- 



[0018] (^#=£B) *!§B^<7)^jgf*^S^»i3t 

timet vnbMz^mwmmit. tztz.&, &<nmf& 
[0019] *&Bn<n*m&mm$. hi- >^-m^m 

h u ^^Stfbilto^ffi^ittn L <ct ^ J; ( " 3i -y =f- > 7* 
[0 0 2 0] fc5l^l±, *^P^co#i|E^fi(± N hu> 

[00 2 1 ] «±co^«fr^M(±> fif«fiaot)# 

?F*^-> (Hum 
p) ^f'^^P^btlT^So 

[00 2 2] *f-, Rtfe^s'^v^^ h y<mt± % 7v 

h/jl.y^^^'^. s//^<nai y*?->>?'i — h) 75» l 0 

(Hump) ttk-fr±Ct£^fi\ tKlit 
[0 0 2 3] flte^i -y^-^y'y. h y/N-®|± % Bijfe K U> 

[0 0 24] K ys<mi*, 

g«M3t*fe(7)JS-c-ift0^ L/rug* mn, mm) ztz 

[0 0 2 5] 

[0026] [^i (nmmmmi 
fc%imi^^xm.wi-z> 0 H2 4{±, m i (n-MMcnj&m 

K«5***3£«l 0 OTfcSo 

[0 0 2 7] ^#^$|« 100IJ, hi/ V^*^-^fif ^ 
*23i, nlMOS*f80i, pSMOSif 8 2 

[0 0 2 8] h U>^^-?-^ipl«2 311, v-y=J^S 
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srfi5r^ri-5„ = i o t h u -^mmm 2 0 

irWffltzli, h u ^BSKyH 1 8 t x Vf-ggffcflU 1 
LI ^^JI9 0 iri^teL-Cl^Sc mt->V =>>g9 0 

3 2^jf^$^ N ^c0^fiil|lc(r(±, nlUhn/U 

[0 0 2 9] pSP ho ^U— K>?3i^3 2±!l(i, n 

A-3 0±tri±, pSMOSSf 8 2^ff^$tt-Cl/^ 0 
[0 0 3 0] nMMOSIg^8 0(±, y-h^Bl2 8 

-5„ niMOS»f8 0(r>?- h^bSf 2 8 l±, 
hn^'U- K^^^3 2±(rffM$tlT^5„ Z(T>f— 

6o y-h«^4 6i±, #is H B B ->y =>|4 o 

B B B->y = >-g4 0±!ZffM$tl7t^mv-y Kg 4 2 
<t74>"b/iSo ^U, y- h5tfkfll2 8*iJ;^y- hm 

i4 6 coffl|g^« 9 <fc o i- it , tO'^ -/H6ISIBI 
7 O^ffM^tUTl/^o n W^W&WMM 5 o i± x y- 

M15 0 J±, {g^^CO n STM^ffiScg 5 0 a i iSijgS 
cOnM^M4^t£ifcg5 0 b t^ftf). LDDflfit^ 

[0 0 3 1] pSMOSi^8 2lt y-Mft{k«2 8 
y-HS4 6i, pl^ttWSti6 0t?-ft 
S„ plMOSff8 2<T>y- httfbK 2 8{±, n^U 

hn K?^3 0_h!c7FM£tlTi/^o ^- K« 

ffi4 6 *5j:t^-t>-'f K^t-/l-«ill7 0COpaai± N nf 
MOS^8 0iPWffc5„ piT>ft^tti6 0 
its pST'fcS^li, n S^*B«Ht*g 5 0 i 

<fo<5 0 

[0032] (»ift^o-fe^) w:, mi<nmm<omm 

£0 8 1-18 2 314, »lco^JSco?f^|^5*»^ 
Ml 0 0(7>«SifiXS*«iCfi<j«-^"t-»rffiiarfo5o 
[0 0 3 3] (1) H/^iffi 

±(C N KJB'l 2&mfSL-tZ> 0 y<y Kg 1 2 0D$tff£ 
<7>RJ¥fi, fctitf5-20nmt#)5o 



[0 0 3 4] Kgl 2±IC > WS^ 

fci*.tfcvDife<ci't*«f5- h 

y'Jf 1 4(1, »<7>CMP|i*5ltS;* hs"<£ LT«Sf£ 
i-S^«r+»4Bt«, fciili5 0^15 0nmWK* 

[0 0 3 5] m 2 (C^-fct 9 (1, «FB* h y °g 

i4co±{c, j^cn/°*-><7)Uv>;* hlR 1 SrJBriti- 

[0 0 3 6] Si:, U^hlRl^^^Ht, i 
h y'<M 1 4^oJ:^/n 0 ^ Kg 1 2&x-y*f-*?1r 

[0 0 3 7] ftC, hgR 1 £T ^v^y^CJ: 9 

hi/^f l6S:Mt5„ huy^i 6^g^(i, 
T^q X<r>m+X*g>teZ>i>\ tzt?L&3 0 0~5 0 0 n 
mi:*5o >-y ^ >-St5l 0(7)3i K^^3i 

[0 0 3 8] Rl:, H^L^^^s, £*{cjci:t, v-y 
l 0 d:#g^ h y/^Ji 1 4 i^fflC^ftLt^ 
5'* y Kgl 2^Jt8fflSr3iy^v^i-S 0 

[0 0 3 9] S(c x H 4 J: 0 C J; 
9, h u^^l 6(^*3ttS^y Oc^^ttiS^ 

mtL, i>u>ftfbii8^Mt5o b^^mt 

m<r>mm*. fctilil0^50nmt'*»), »£L< 
Iil0-3 0nmt'fc5c h ^ ^^K{bK^»«*5 1 0 
- 3 0 n mCOtSH^&S t > 4^f£^g^«^bf:»il 
T*fc5o A*W«CJ4, h^V^BJfblt^Btff^l 0-3 
0 nmCOffim^fo&t, RB+SJP^O. 1 8 // m«7t 

y Kgl 2<7>«aa8d s ^yf >^*ttTt^SC<t(wJ: 9, 

^(FB lOall e^fb^^T, ^L^^^t/6 0 ^> 

y ^ ^Stfi 1 0 (0±§|5<doi y v?Si0a *s A^-SrWt/i 

i^iaot, h u >^mm 2 0 <7)±gfl6os 

ffl(-d3f+5ft*2 1 a (H9#I) ri\ «t9*i:«<* 

[0 04 0] I4t:^ti;9l:> hu-v^KfbR 

5o ftfb^y=i^«9 0tt, f»Je^>, 7y8l:j:5«* 
^y^^^f^fioTMX^ V U-^f-IHbKl 8*«|»5S 
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>/!9 0f2, 7irmiz£Z>mJj&=>r*>rt:Vr5TM 

at?lttW+a. M^^>i9 0£OM*i£<t:LT 
tt, ^*flco^ffi, f:<h^«CVDi£, PVDftfira*lf5 
»fk5/y 3^»9 O^DMCtt, SMs^y 

-f\ ^L<(j:lO-5.0nmT'fc5o Sfk^y^^S 
9 0CO|K/?75\ •lOnmttlt'fcSCiiatl, Sfkv' 
y 3VJ19 0(O«ttg, h is>*mi\Ml 8cooi 

TT*S)5 :iCJ: 9, «&<ft|&fRJ|2 l fir, huyf l 

!)3>|9 0<WBW#5 0nmS:ai5t, M^yf 1 
6<7)«*S*<35C9 % h 6cOT*-<? hit ( h u 

2 1 fir h U-Vf- l 6rt«cay>iitfw<t^liL< *5«f6] 

[0 0 4 1 ] (2) h l^^iftJf cDffM 
H 5(^1' J; 9 h u- 1 6 fi*Stf>3Mf J; ? L 

2 1 coMfffi, huyf 16 firtttf>i£^ < 

0 0-8 0 0 nmt'fc5e *&*iS 2 1 coitfl^ffi^ Lt 
fi, fciili»«S/7XTCVDS, RCVDfe, T 
EOS^XvCVD jfcfc if fir^if 5 C £ ^T? # 3 0 
[0 04 2] m 6 (C^1-J: 9 (i x ffilfjf 2 1 firC 

MPftCJ; ^¥±afb-T6o -cosptlffcte, 

4^F y/*£ LT, iffi^g 2 l fir¥±Bfk1-5o 
[0 04 3] m 7 (^-T J; 9 ic, Wig* h y<m 

fcsu»^i^>y3>i9 2 (H6#ss) 755, i^f$c:i& 

±Stt4o tit, SFK* hy/^Il 4*|fc*Lfcfft, 

> y 3 >stE 1 0 cnm^mf&mmcnttmx •> sgta ufcife 
«eo*ffi ± ^ LfcSB»<^#6«« 2 1 fir mmm^m 

2j £U^ 0 

[0 0 4 4] &{c s Hi 8 ir^-r J: 9 /Ny Ki 1 2 i 

[0 0 4 5] KB 1 2<7)vi / Fx y fy^ig|:^ 
i^T, Sffcv'y ^v®9 0(i, Rcoj; 5 



9, (3 9(1^1-^9(1, *6»ii2 1 co_tfflJ^4gjFBU*5^ 
tl^2 la^tCtLti, ffi^2 1 

>f-»fUll 8*«l»**iir^6 (H3 8#ffl) o Lt^> 
U **H^»tt(l*5V*Ttt, B*2 1ai«4CtiL 
T<b, Sfki/y ^1 9 OfirJFML/r - £T\ WTcog 

[0 0 4 6] *3Hfc<D«fttJ-i3V^Ttt, 'hU^Hftit 
1 8**11+4 J; 9(w«ffc->y ^^19 0jW»*3jh/C 

Sfb^y 9 oti, ffi^ii2 1 ictt^zt, 

7ym^& ¥ )&bAst*$k££tit£)<\ ^(Dtztb, 8^2 

1 a 3fts±i:fc<t itt, gfbv-y 3^19 oak h 

^■MfcBtl 8firf*Sli-5fc^^^y^>^ 
LT60«fiifir*fcL, ffi^2 1 affijco huyfMl 
8«0«ffii 8 att»tHL4^o L/:^ot, Steffi] (ft 

[0 0 4 7] Hi-0U*-*\fc$ic, JRHMbfttcJ: 

v-y 3>s*gi ocostuffiii, iMb^y3^e>* 

5^tt^ftSl2 4 ^ffM-TSo «ttttfk«2 4(OBUf 
fcttlJ 1 0-20 nmffcSo 

[0 0 4 8] ii'i C/TtJ;9(:, WttHHbK2 
4*5±tJ«l6«a2 l <n*ffijc % BrS<n>-?^ — ^fir^-i-5 

Ui/7HR2«rMt5o ^v ? ^KSR2fi, n ^31 

^i^5®*fi*5i^Tffln$ixTv^So hit 
'®feL<tt*«[iau*>fcoT^y 3^ssi ociaAi- 

K^73i/u3 0firff^i-5 o uhn^V-K^^/u 

fi, v-y 3^s*ei o<nan,^ffi«(^*5t^, ^oi/ixco^; 

[0 0 4 9] HI 1 2i:*t±5i:, 4ftttRfUR2 4*5 J: 
046IKJI 2 1 *>*ffiU, i/^ MR3«:Jgffit5o ^ 

Wpa^fts- 1 at u< f*a*iHi{ctofcoT^y 3 
1 0 tc?tAi-a wtcj;^ yy^ >mm 1 0 

Cpi^hP^l K^3i/U3 2^?f$/Si-^ 0 

[0 0 5 0] ^{z, Hi 3IISH-J: 9lw, Httg§fkll2 
4t»«Ji<o»m»2 2ifir, 73/*!:,):^^^ 
^v^U Ku>-f-|ftWi2 0*s»ril*ix, ;Ht, 

r^rxMj t^Oo z(nm*km\:Wk2 4<n7j h=^y 
^/Ki<7)7^ hxyf y^igtmtSiii:, Ir] 
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[0 0 5 1] «tt»fb»2 4^9^ b trim* 
&ti&KX\ 1 a<Of££l;i:, 1 OnmJWTT'fcS 

U\, 1 a (»m£l>\ lOnmHK' 

foZZti^X 9 , /n>^ (Hump) /«£^60^A-&4\ 
J: 9 5 r t £o 

[0 0 5 2] (3) h«i^»J* 
Ifcli, 0141:^9}:, y = >S« l 0 <mgtffi<r> 

fc* J F-»«<7)±(^ IWbit2 6«r»«1-5o ^co^fkSI 

2 6C0-^(i, MfefUK2 8 tttfi. 

[0 0 5 3] W:, ii5C^tJ;?::, hu-v^fef* 
■ 2 0^J:tf»ftM2 6cO±UCVDj£<C<lflCj;o-C, 

■?-3.r>K— 1°>-^ (in-situdoping) t^ott, aj- 
[0 0 5 4] ^Sffev-y ^>|4 OCOStgil, £ 

i'>utYKi4 2eMt6o 4i->yt>f KI4 2 

f±, y^y y^CVDSif^fSli^ 
[0 0 5 5] &{l x Mv'yt'f KJf 4 2cO^®(ig£{b 

> y a >m 4 4 S:j»fiKi-5o *fb-> y =» >S 4 4 ojgj* 

[0 0 5 6] #(1, Hi 6iC7Fi-<t 9tC, mtis!) 

iR4^-7^^ilt, y =f>!4 4*xyf> 

^t5o Hi 1 7(1*-*" J: t/^xh|R4 

[0057] h i 8 ic^i-j; 9 (i, »fb-> y 3 > 

8 4 4 5r-^^ ^ t It, tem^V-V-J KB 4 2*3«fcr/# 

t, #feft^y 3>ii4 ot^iixy^ Kg 4 2 <b*> 

[0 0 5 8] (4) y-Vh>^ycoM 
#fi, ii 9[:*ti9(:, nSuFp^u-K?^ 

3 0Sr»9i^^HR5SrMt5o ICOU^ hH 
R5^^^lt, pf l/hD/i/-K>)x/i/3 2f 

(i, y w^irsr-r^^aA-rSo :<xia^ P s^h 

p^l/-K9x/i,3 2tpt y— VKi^^ 

[0 0 5 9] i/^hiR5S:l»tLt8i, 120!:^ 
i"J:-5ll, pfu h n KC7X./U3 2 2r?S9 1/^ 

MR6^Mt5o i^u^hiR6Srv^^iL 
X. nSU hn^U— K>?3iyU3 O^fl, 
*f 7}-^iiA1-5o CtUiJ:9, nSi/hn^'u-K^ 
/U3 0^C, V-*/ KU-f>««fc«fiJti-S(S»«^ 
pSW«il6 0 a £ffM1-£c 



[0 0 6 0] W:, \s is* hSR6Srl»*L^m, CV 

y =* >«ffc«, ^!J3yK<b^t'^ii:Mt5o 

[0 0 6 1 ] [12 2(l*i-J: 9 Us nil/ho^ 

U-K»)x/U30^S9U^hiR7*Mt5o l 
COU-^ hlR7^ y-hll4 6t, K£;i— 

«<Onfi^««W£«/i5 0b«r»riii-S. -*UlJ;9, 
LDD«igtOn®^*fi*ta:«Ji5 0*»«Sil5. 
[0 0 6 2] W:, U^hiR7^±L/:t, @2 
3 (ItjW-J: 9 11, pSUKn^u— K£3^3 2*BB 
l^^MR8 5rMt5o :w^HR8i, ^ 

i: Lt, tfo^fc^^WttSr, nfu ho/L — K # 
xyu3 0W:^ftyaAL, iB5»«^p.a^*E«ffi»Ji 
6 0b^Mt?)c l*Ulet9, LDDtligcOpM^M 

[0 0 6 31 #11, ^^MRSSTT^Vy^mt 
S-<hMJ;9, H24C«t«t5i, ***^3B*H« 

[0 0 6 4] («p«^*5±tff^fflaj*) *HJ6^»ffiH 

h u>^BMtl»l 8«r«EBH-6 % xyf^^ 
£ LT<7>^b > y 3 vjf 9 o frffijft Lfc 1 1 T*fc 

ts^Wtimi 8*«I****lII</j:o-cv^« 0 etf, 1 
[0 0 6 5)7 yKCJ:5i^^7^ hx^fy^Ig 
i^2 1a?^Mt5 (HI9#0S) o L^)^L, hl/>f 

esfbisi 8fi, gfb^yy ^>i9 o^o-c^ii^xt 

if|»*Six*t^ lcofc*\ Mitis}) ^>M9 0i±, h 
^^SffcWl 8?r«ff^5^^c03i^^>^^ 
S t LT<7>tttt!&*fc L, ffi<^2 1 a«(7) h U^Bfft 
III 8co^ffii 8ali8tHUj:^o Lfc^oT, 

(Hump) >5cif*S^i:*U^\ tL<ii*/J^R5 
[0 0 6 6] *IIJ6c0JK«gJC«5*#ft:»«<7)» 
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[0 0 6 7] {$m®\) '<y VMl 2<r>7'( \-^yf-> 
i/Xfilc&l^T, ^yftvht LT7yB£co#J£^L 
fc„ L7!i>L, "CO?-!' h3iy^-X^*Xig(i*>(t?)^y^- 
■Y>ht LTI4, Kg 1 2<b^@2 1 <t£rlUB#K 
^i'f-^^ttS tcOTfcoT, Sfb->y 3>|9 0i: 

M-t&a&mm 2 1 co^it mmm^^- y^>?\ — h 

/^t->y =• V/f CO^y-^^U— h) 7551 OJSLLTfc 
[0 0 6 8] «ttHHUR2 4cr>7f h^y^V;/ 

iicfcv^Tt, «ttKfbiR2 4 tmm2 1 tsriuBt 

ir^-.y^V^'T't-S'bcOT'fooT, <g.it~><J ay|9 0 
lc*H-£!fei:g 2 1 COittRJt OffeftgcOaiy^^U- 
h/g.iki'l) = Vjf cooi^^i — h) tf?i OJ&LtT 
fc-5cOtTfc*U4, 7y»tlR]£3itfcV\, -CO 

LTt> 4V\> 

[0 0 6 9] [H 2 cOUfficO^fil] 

(f/W «T, ^2co^J£coff^(^5^ 

^■icov^TRWi-*. 113 3(4, m2<n2moB16 
K«£#*#SS«2 0 0t?*>5. 

[0070] ig i (Dmmmm.X'it, h u^f-mui 1 

2 0 011, h U->f-S!flilBSl 8Wxyfy^7 

t lt, 2#iW£ a |->y 3^ii9 oasffl^Cjft-ci^So 
s, HMiR->y = , >'Ji*fcJ4-t*te>w«a#jt**«f'5 

C t ^T'# 5. -r&^^fcv- !)3V190 Cltt;iT# 
**6*^y =^Jil 9 0*:»j*Lfc,&i;*si,vt\ |g2co 
X)tn&llM::ffiSiMMtSt>2 0 0(4, IS l coHSgooffj 
«gic^6#*#=gM i 0 0 iS/iS. tiieil^wjftii, 

&%irz>nmcim-<fi>m^&tt l, wjn&K9jfr4nfc 

[0 0 7 1 ] (fiig^n-fe^) KT, 3?2COHS£cOff$fg 
l;«5#«^fi«o«}ji*te{;o^-CIftW-*--5. H?2co 

{fclgl 8£t£S-t5Jgi LT, ^{t,-> y => >M 9 0 icft 
x'»e B H B '>y=yll 9 0«fi!cLt^5*T% g$ 

i<F>mmmmkmt£?><, 1 2 5 3 2 i4, 312 con 

BHT#)5o 

[0 0 7 2] £i\ 12 5£#flSL&/55e,!ftW-t-5 0 I- 



m(nlji£:X*Bf&-tZ>z t 7>ST# So 
[00 7 3]*;, Hu^lMbKl 8*>*ffi«r£tf£ 

Biz, #m^f B ->y3>jii 9o^ffMi-5. 

•> y =« 1 9 0 t LT(±, 3 >-«, 

-> y => ^e*fc(i^e><75tt©«f ft**!? 5 - 1 ^t-i 

•5„ Z<r>&W$&isy avJSl 9 0J4, f£5£-t--5, 7? 
Bgt-iS^tt^y^v^Srfr^XfiT', V^^^mt 

M*tS*->y3i'll9 0li l ^ifcici-S^tt 

>Jf l 9 0coWM««|«i2 s &&co, «H±KfUK2 4 co 
^7?ttai y v ^cox@T-UtWi-5o #¥ii£fl ->!)3> 
Hi 9 OcoMfiSc^fii: LTIt. C VDfefcif&atttf 5 r 
<t /f^Tt So -> y a VJi 1 9 0 COgfff t LT 

14, 2MU&Sr>!J 3 i 9 0<7)«.fiBSr«#i-5<btot? 
&ft!4#lcPg5££tl-f , L< (±2 0~5 0 nmT'fo 
•So #¥Mh1 y 3 >H i 9 0 cOflglpTiS 2 0 n mWJLT 
fciiitJ:*), ^*g B B B ->y 3>gi 9 oco^fg, -r 
7i^*> h V^m^Ml 8<r>3c- y ?-^y*X h ys<mt L 
TcO$Sfj££ 4 fj r t t5»T# 4. #¥IS B B B 

->y 3^Jf i 9 OcO»I)l75S5 0nmaTT-fo5:il:i 
fj , #N*^bI y 3 >g l 9 0 coSIJf^ 5 0 n mJ^TT* 

y ^ >i 1 9 Ocol^ffASS 0 nmtliii, H/yf 
1 6 tOiH^^< v |, i 6COT^-<^ hJt (K 

u>^-cogg$/ h uv^coilg) *s±#< /iSfciso, «fitR 

[0 0 7 4] H2 6lw*i-J:5lw, hUVf 16 

l*±ffi{;i«ai-4. Ife^Scop^fi, ^lco^jfeco^ 

ittiaifli-c*)*. 

[0 0 7 5] HI 2 7 (l^i-J; 9 IC, Ife^Jl 2 1 Sr 

CMPffilCj; •? spfflfk-fSo ^C03p±a^i±, ll^hy 
1 4#S?fcti-t-5*T'fT5o o^y, WS^h-y^^S 
1 4^r^ hy°i: LT, ^€ 2 1 %¥-mtirZ><, 

[0 0 7 6] 128 (C*i-«t 0 (C, hy^ 

ii45r, fctx-ttSfti) ^itifS^fflv^Tl^i-t-S„ ^L 
T, if^hy^gHSriiLfcl, ->y 3^*51 
OcoJiffiJ; y5?t±)Lf-^Ji2 l^So «T, = 

8:12 1* rjfejtJi co^fctS g|5 2 2j i^9„ 
[0077] ekic, 12 9i:^tl9l:, Kg 1 2 

tmm<r>m\ti^22 y-ym-anm^^y^- 

KSl 2C07-T h^y^-V^'X^j *^JfgcO?K 
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3^®i9oii, &&J12 i cutest, 7yKem;o 

2 2<7>ffiJB«B#li. =>^1 1 9 Ol^fcoT 

Tf4, «fe£tJl2 Klio^Tffi^-2 1 a (113 8#SS) ^5 
[0 0 7 8] 0 3 OiiTF-TJ: ? IC, RffifflsteKJ: 

TI4, tztz.\il 0~2 0 ~<7)|& 4 

S?ffi4 9 L/cgB# 19 4 (12 9 #HB) 

tl, 0 3 OICt^-TJ; oil, ffltisl) =>'smi-9 2iWJ&. 

ztiZo z<r>mmitfet3., &izmi££titj:W\ v^y 

(g£|f £ f ±g£iK i ¥St£ 1i*b<r>m.&X*<r> 

^m^x-mmt-r^m) *<»*l^. ^s/hsgft 

oSMMfcwaUttt. «fli(OSijfflH4lwj; "J, tiitf7 5 
<t;tl48 0 0~9 0 0°CX<foZ> o b' 7 4 mtlZ&tf 

[0 0 7 9JW:, Iiro^i^ltpiiiatnf 

[0 0 8 0] 0 3 1 IZtjOtJi 9 |i, WttlftfcH 2 

4 irj&i&jf <D§sttisiJ2 2 tmt-yj =>>mi 9 2k&. 

&itm2 4<r)yj b ^-y T-^fTMi £^9 0 

[0 0 8 1 ] ~ CO^tt^fk^ 2 4C07-Y H7fy/I 
gUfcl^T, Pgaly^yil 9 0li, &ot4-?# 
0 3 214, El 3 1 en B coSB»£&7C L 
f-STitH-Cfc-So S&ltJi 22i B£ffc-> D = yli92i 
j) ! ^ttiyfy/^5:ii:J;f], HI 3 2 4 
ft^@2 1 cO±^COJSl35{C*J^Tffi^2 1 a 

ctlsc'o ae*atif-efi. SWi 2 1 a £ 5 <k . h 

UV^iefkBI (0 3 8(1*3^X1 18) asstfflu §t£B 
Ufc h u->"?-SefkJR*5|»*$tLTt>5 (03 8#BS) „ 
L/)>L, *^J6(7)J^li^*iV^T{±, 8^2 1 a&Szttz 

tLTt, #*fe B i->^^ii90WLt;i 

[0082] *3Wfcw»M»c*jv^-c»i. b^^rmm 

1 8 «r«Bi-5 «t 9 |1, P3>ll 9 0 

J* 5*1X1^3. ^MiM£ B B B ->!J =>VJ1 1 9 0i±, WMM2 



wfc*, 3^2 1 atf$i£tzkLXt>. #MU&f&->!J3 
>il9 0^\ h ^^^-mitmi 8?r«:fli--5fci6c03i 
-y^-^f^ b-y'<mt LTtO^Sr^f-U ffi^-2 1 a 
MOT h u^BEfkfflti 8cn^Si 8 a I4SSU} U4v. t 
f;#ot, (g^2 1ai) a»e>0> H^^HM; 

[0 0 8 3] *7t, ^ttS§fWl2 4cD7'f hx 7 f >^ 
X^^rg/c©PgT\ tt^-2 1 atDggSli, l OnmKT 
T**5 5wi^i3F* LV\, S^2 1 a CD$i£#, 10nm 
WTT'fo-5wi:«-<fc <3, (Hump) ^fOT^F* 

[0 0 8 4] tkic, *l(03IJte<75JKj|Si:l^«tULT, ^ 
- bWfc&iiXj-V—*/ b'\"(^t)Wf&£tl, 0 3 3 IZ 
^i-#igfrgS2 0 0AS^rici-So 

[0 0 8 5] (W«Ais«t^ffla*) *HlfiOTJKIfill 

*>, h u- >^»fb« i 8 5^m^ B B B j/yayi 

1 9 0 ^rffM L/; - i T-fc5o ^¥^ B B B -> M>il9 
OSrMLfcl ii:J; "J, 1*«7^ hxyf>^Ig 

8*si»*$tLii<*ort^5. -t^is*. *nm<r>wm 

j^^^'^/U^, /^VT* (Hump) ^if^^C/i^ 

[0086] * **jfe^^{i^s^#isew^ 

fe*«felwJ:tt»i» iiliCOioJ^ h i^>-f-WH\M l 8co 

Ml^ilt^iSligi:, ¥f[z^mx-foZ> 0 Mr&mz 
14, **KaW?i?«g{c«5###:iil«OTigit^&{4, K!+ 

[0 0 8 7] (^ff?tfij) /<y KS hi-^y 

fco LtJ^L, Z.CD74 b=zy^-lsifTM\ZS6\1rZ,x.y*f- 

■y > v t Ltd, a? * ks 1 2 i^ite 2 i i *mmz 
x^fy^ftst^ffcot, ^mis B B B ->y 

9 0(c*t-f-5^S2 l <nmfo&-(ife&.m<F>^y1->y* 
[0 0 8 8] 47t, 8ltt®f<tiK2 4CD7-T yx.y?-ytf 

ni:fci>tfc, «ttik{biK2 4 1«6^2 i tzmm 
iz^yj-i/yxzzbnx'hix. v = >g 

1 9 0{iS*i-5l6»S2 lW^WJt (ftilmxyfy 
^U— b/^m&^sV ayim-y^^l/- h) 75> 
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[oo8 9] *&wi$, ±tznm(»wmwm£ti-f. 
mi] 1 1 <r>mMmm^mz>¥m-ftmm.<nmmT.m 

[0 2] ^1 W*aE^«ll-«5^«s^B<7)S!!i^X5S 

[S3] <7>HSfeco^H8ic#5#jg^@coSSitXS 
Sr*S;Wli^i-BrffiB|-Cfc4. 

[14] mi<nm : m<r>mi&\z& t &!Em#mw<r>m&T.m 
[Ei 5] mi <»mm<r>Bmi~&z>¥mfrm@.<r>wimT.m. 

^1fS:«)(i^i-Wffi(ll-c-fo5„ 

[13 7] mi ^*JS^ff^ll#5^**K«(nMigXS 

[is] mi<o&m<nmmz.*z*mftmmff>9imT.m 

[19] H8WAWffl»«rl£*:L^«Sa:li|-e*>6 0 

[i 1 0 ] m 1 <r>mm(r>mm~&z>¥m#mm<r>mmj: 

[Ill] mi co*tecoJF^!c«54i*f*»MwMitX 
S**S;fl*JU*-t-»rffiia-C*) 5. 
[112] mi<^*Jfecoi^figli#.5^fls:^BwSSigX 

[113] »i<7)^tt(7)^ffi(c«5i|i*flc3ejt(osiiiex 

[114] JRi0)Hft^tt(iffi5iiM«flESta^KiiX 

[li 5] mimnm<n&1*lzto&¥mi#Bm<r>MT&z: 
e«r«l*«lw*-t«ranBlt?*>4. 
[116] mi cO*Jfe«^*i{i^5^#f*:^gcoMitX 

[117] mi«0||Jfec0Bffi(^.5^fls:^etO^itX 
aSr«*fl«j{c*i-WrB[a-C**>5. 
[118] mi coHJfe(^^ii#5^#:^«coM3tX 

in 9] 9si<rymm<r>mmiz.&&¥m#&m<r>9&TgT. 
[120] mi <»nm(r>mmiz&?>¥mfcmw.<r>mmi. 

[12 1] j(S 1 cO^Jgcoff^(r#,5^«^S'OKitX 
a^«^(C7Fi-|0fBlT"fo 

[12 2] Jg 1 wHJfeo^ic^s^^ficoKjgx 
a£Hl 5t&tl(C7Fi-|$ff®lT"fc 5„ 

[12 3] micoHifeco^(r^5^ff^EcoKitX 



a&«a#)K*-*-»rflffei-C*>5. 
[12 4] mi^JS^«g(^4#i»fls^e^it6<J 

[12 5] *2WjSEli£w»l|g|i«S**frKBW»jfiI 

[12 6] m2<r>HJ(6<7>JK«8li«5#»Sfls:^fi«7)®!igX 

esr««;fl<ii^*i-»aaia-c*>4. 
[127] m2<r>mn<r>Mmz&z*m#mm(r>Mmj: 

14d^i:^tttIilT'fo5„ 
[12 8] «f2C09fettewJB«eic«S^3|[fls««W»itI 

a £-^3; ft -tm m 1 -e s> 5 . 

[12 9].*2<0HttewjgJ|6U«6*i»ft:»«wa!jgX 
afirflJSlW^^i-Brffiiaffci. 

[13 0] *2WHtfeW}g1l8(c«S#*«:3fi|SOT»jSx 
a*flS5CW(i*-rtBrffiBI"Cfc5. 

[13 1] m2co*ifecn^(c«5#^^«coi!|igx 

a^itftn^i-Kffii-c-foSo 

[13 2] 13 1 coBtngB^^^Lfcm^lTfcSo 
[13 3] JR2co||tt(OJg«gt;«**W{*:KllSr«S:W 
{CTnilSrEl-efoSo 

[13 4] ^5fe«?iJ!C«5^#^$lfi^M5tXa^tIitft 
(r*1-ifffilT*>-5o . 

[13 5] ^5l5Wfl#-5^f*^«^3gxa^m^ft 
l^-TEBfEl-efo-So 

[13 6] tS5feCT{^?)**^SISco8SatxaSr1tS:ft 

[13 7] tt*«l;«5**ft:Sg«<0jS|jexa4-«5Cfl<J 
tr^-TllffBl-CfcSo 

[13 8] 13 7WCw8B^S:t£^Lfc«Saa-C&5. 



1 0 


>-y 


1 0 a 




1 2 




1 4 




1 6 


h u-v-f- 


1 8 




2 0 




2 1 




2 1a 




2 2 




2 3 




2 4 




2 6 




2 8 




3 0 




3 2 


p M<7) l/hn^L — K £ 3^/^- 


4 0 




4 2 




4 4 




4 6 


y- hmi® 



(11) 



^^¥13-118919 



50 n m^f&mtizmm 
50a <» n m^WMmm 

sob mmm<r> n w*vmmm 

6 0 p wTmmm&m 

6 0 a i&m&n p S^Mttttlftji 

6 0b iSjggw p s^mmhrji 

7 0 ^ K**~ /ufcftHt 



8 0 nSMOS^f 
8 2 plMOSff 

90 miki/'j =>>-m 
ioo, 200 

190 

192 MtisD^^m 



mi ] 



[B2] 



s \ s s 3^ 



[El 3] 



.14 
-12 



-JO 











<* 




\\\ 





16. 



^2 



[134] 




[15] 




[12)7] 




[E18] 



22 ,A 




90 
18 



[810] 




-21 
-90 
18 
-10 




(12) 



3#PI¥l3-118919 



[19] 



[dill 



21a 




90 16 



it i i i i i 



R2- 




[11 1 2] 



0 13] 



1 I 1 I I I I I I 



-~R3 




[El 1 4] 



23 26 




[Hi 6] 



R4 




23 



90 
6 



32 



^^^18 
- -10 



30 



[Hi 5] 



44 





90 




^20 
-90 

-10 



[Hi 7] 




[111 8] 




(13) 



**mm3- 118919 



[Hi 9] 



I I I I I I I I I I I I I I 




[120] 



I I I I I I I I I I I I I I 




[121] 



46 



42 40 



46 

42 AO 



[EI 2 2] 



H M 4 H M 



J 1 I 



30 



28 

60a f 60a 



32 



30 



[02 3] 



[112 4] 



I I I I I J I I I 1 I I I I 

«}<6 





[125] 



[126] 





(14) 



4#iPispl3-118919 



[12 7 ] 



[1212 8] 




[122 9] 




-190 
-18 
-10 




[0311 

23 




f 



190 
18 




32 



30 



-18 
-10 




190 18 



[133] 



200 

60_ 82 J 



50 70 



50b 50o 




18' 




90 




18 



~~20 
190 
18 

-Mo 



32 



30 



[12 3 4] 



RIO 









J 






\\\ 





[[13 5] 




110 



(15) 



ftfBfl¥l3-118919 



1136] [03 7 J 




120 118 116 110 



